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Introduction and Literature Review
Differential treatment faced by minority groups in labor markets is one of the most important issues in labor economics, with immigrant groups (both internal and external) at destinations in the labor markets being one of the minorities most studied by empirical researchers (Vink, Prokic-Breuer and Dronkers, 2013; Meng and Zhang, 2001 ). The importance of such research is in its potential application to citizenship and naturalization policy evaluations, one of the hottest topics in the era of Globalization.
In China, differential treatment of minorities became very important after 1978 when economic reforms were launched and internal migration, which used to be strictly prohibited, was allowed. According to the National Bureau of Statistics of China, the total number of rural-urban migrant workers reached around 200 million in 2008 and this number continues to grow. However, despite the reforms of the hukou (household or residential regulation) system in the 1980s and 1990s, migrant workers from rural areas in China are still having difficulty in acquiring local urban hukou registration and are very often treated disadvantageously in urban labor markets by employers and governmental policies (Lu and Song, 2006) . Several studies have investigated the segmentation of the Chinese urban labor market based on the type of hukou registration, gender, occupational differences, type of business ownership, and income quintiles in the aggregate population (Meng and Zhang, 2001; Lee, 2012; Zhang and Wu, 2012) . In accordance with the related international literature, the findings of most empirical studies suggest that the Chinese labor market is also segregated based on the gender and race of workers (Magnani and Zhu, 2012) . Moreover, applying standard wage decomposition techniques and slightly adjusted versions of Mincer's (1958) wage equation on various data samples from China, most empirical studies in the field have also shown the existence of differential treatment towards rural hukou holders in urban labor markets (Song, 2013; Lee, 2012; Meng and Zhang, 2001; Zhang and Wu, 2012) .
However, the magnitude of such differential treatment varied highly based on the chosen outcome variables, data sources, and market sectors. For example, using data from the population mini-census of China in 2005 and employing hourly income as the outcome variable, Zhang and Wu (2012) showed that around 20% of earnings disadvantages of rural 3 hukou holders are attributable to occupational segregation. On the other hand, using data from five large cities in China, Lee (2012) found that when adding bonuses and insurance contributions to the outcome variables, the difference in earnings unexplained by personal characteristics increases from 10% to 28%. Both of these empirical studies as well as most of the other related empirical literature, suggested the abolishment of the hukou system as a solution for elimination of differential treatment. However, there is still a gap in the literature that needs to be filled in order to evaluate the actual impact of registration policies on labor market integration of rural migrants in urban China.
In particular, it has not yet been empirically tested whether the differential treatment towards rural-urban migrants in the urban labor markets is limited only to that imposed by governmental policies based on the type of hukou registration, or if this kind of treatment would still exist even after abolishment of the hukou system. According to the results of a survey conducted by the Chinese Academy of Social Science, nearly one third of Shanghai's population show personal intolerance against migrants in that they would not like to live next door to a migrant (The Economist, 2014) . Such evidence may suggest that differential treatment towards rural-urban migrants in China is not entirely the result of the hukou registration system. However, there are very few empirical studies of differential treatment that consider more than two possibilities of hukou holders. For example, Cheng, Guo, Hugo and Yuan (2013) compared employment attainments and wage differentials between rural migrants, urban migrants and urban locals, and concluded that compared to urban locals, rural migrants suffer both employment and wage discrimination, whereas urban migrants suffer only wage discrimination. A similar study was conducted by Gagnon, Xenogiani and Xing (2014) , and the authors also concluded that both rural migrants and urban migrants are treated disadvantageously compared to urban locals, but this result was significant only outside of the formal labor market. Both these findings contribute to the idea that the type of registration, even though it is important, does not guarantee elimination of disadvantageous treatment not-attributable to differences in personal characteristics.
However, the results of these papers regarding the impact of the type of registration may not be very robust, since, despite the fact that urban migrants are urban hukou holders, they are still different from urban natives and hukou converters by the place of their registration 4 (local vs. non-local), which also imposes some governmental restrictions and policy-based differential treatment (Song, 2014) . Quheng and Gustafsson (2014) conducted perhaps the first empirical study of the characteristics that influence hukou conversion, and analyzed the economic well-being of the hukou converters by comparing them to those left behind in rural areas, and migrants who have kept their rural hukou. The authors concluded that there is a large incentive for the hukou conversion due to the high share of the differences in their incomes not related to their productivity. However, the authors did not conduct decomposition analyses to compare the urban locals to the hukou converters. The main difference between our study and the past literature is that we test for the existence of differential treatment towards those rural migrants that converted their hukou type to local-urban, and through that fully eliminated the disadvantageous treatment caused by governmental policies. We also compare the magnitude of this treatment to the one imposed on other rural migrants, thus obtaining an estimate of the pure "value" of residential registration.
In respect of general migration theory, the possible implications of the results of this study may go beyond China. To our knowledge, this paper presents one of the first attempts at differentiation between the negative attitude towards migrants imposed by governmental policies through the residential registration systems, and the personal negative attitude of the local employers and the local population. During recent decades, the question of immigrant naturalization has become very popular in migration and labor market literature (Vink, Prokic-Breuer and Dronkers, 2013; Steinhardt, 2012) . However, because of the difficulties associated with the acquisition of data regarding the non-registered migrants, estimates of the premiums from naturalization may very often be biased. This problem may be solved with the use of Chinese datasets and hukou registration system, which is similar to the citizenship registration systems in many European and western countries.
The Hukou System
With the creation of a formal hukou system in China in 1958, the whole population was segmented into either rural or urban hukou holders, and there was a strict physical 5 separation between the two groups. However, after the economic reforms of the 1980's and 1990's, the physical separation was eliminated and people were free to move between areas and change the category of their hukou (Song, 2014) . Nevertheless, rural hukou holders in urban areas still have difficulties in attaining urban hukou and are very often unfairly treated by employers and governmental policies in urban labor markets (Meng and Zhang, 2001 ).
According to Song (2014) , based on the type of hukou registration in urban areas in China, all workers may be segmented into three major groups: those with permanent urban hukou registration; those with permanent rural hukou registration; and those who changed their hukou registration type. The latter can be further divided into those who changed their registration from urban to rural or rural to urban. However, despite the theoretical possibility of the former, it is very seldom observed in practice because of the many advantages granted to urban hukou holders in the cities. Moreover, the segmentation also continues based on the place of registration (local vs. non-local) meaning that a local urban hukou holder in one city may also face some governmental restrictions in the labor market of another city (Song, 2014) .
Local urban hukou holders in Chinese cities are granted advantageous social benefits by the city governments compared to rural or non-local hukou holders. These social benefits may, in general, be summarized as differences in access to certain labor positions, education, public retirement benefits, and medical and unemployment insurance (Démurger and Xu, 2013) . However, these benefits are frequently changed and they vary from city to city, which makes it impossible to obtain a country representative measure of the differences in benefits.
The advantageous treatment towards the local urban hukou holders tempts rural migrants to convert the type of their hukou from rural to local urban. However, despite the numerous refinements in the household registration system in China, there are still very low possibilities for rural migrants to obtain urban hukou. Quheng and Gustafsson (2014) summarize the three general routes of urban hukou attainment for rural migrants, which, however, are not fully sufficient for the hukou conversion and do not guarantee attainment of an urban hukou. These routes are: 1) Career routes through education, promotion, or joining the People's Liberalization Army or the Chinese Communist Party; 2) the so called 6 "collective conversion", which appears in cases when the agricultural land that belongs to individuals converts to urban use; 3) through joining the family of a local urban hukou holder, which is mostly applicable for women through marriage (Wong and Wai-Po, 1998) . A few more recent routes that are effective in several cities are through a purchase of a house or even a direct purchase of hukou, but these routes are used very seldom and the information regarding the full set of requirements is not freely available (Zhang and Treiman, 2013) .
"Collective converters" may be argued to be the most exogenous and random sample of the population compared to other converters. Moreover, "collective conversion" is the most commonly used route for hukou conversion, and even in our data sample around half of the hukou converters reported using this route. In addition to being the most randomly chosen group of hukou converters, the average observable characteristics of collective converters are also mostly in between those of the permanent urban population and migrants with rural hukou, indicating the high suitability of this group for our analyses. Moreover, living on the borders of cities, these individuals represent a group of non-locals that is naturally integrated into the urban areas (since most probably they continued living their ordinary lives after the conversion of their hukou registration), which is also of benefit to our analyses.
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Methodology
The theoretical model employed in our analyses is that proposed by Oaxaca and Ransom (1994) , which is heavily employed in economic literature to measure differential treatment in labor markets (Christofides, Polycarpou and Vrachimis, 2013; Song, 2013) . The general procedure of our application of this model can be summarized in 3 steps. Firstly, the hourly income structures are separately estimated for individuals belonging to each of the three groups based on hukou registration type. In the second step, we estimate the "fair" hourly income structure of individuals, which is often referred to as the non-discriminatory income structure in the literature. Finally, we conduct decomposition analyses in order to measure the unexplainable component of the differences in hourly incomes.
The empirical model used to estimate the hourly income structures is similar to those widely employed in earnings decomposition analyses (Meng and Zhang, 2001; Song, 2013) , that are mainly based on Mincer's (1958) + , (1) where j=u, c, or r represents the sample groups of permanent urban hukou holders, hukou converters, and permanent rural hukou holders respectively; Y is the total hourly earnings (including bonuses); E is the years of education; TE is the current job tenure; T is a binomial dummy variable for training for the current job; O is the type of occupation (principal, technician, clerk); C is the type of employment contract (permanent, long-term); Other is a vector of other individual personal characteristics (k) including marital status, height, weight, health condition and ethnicity; PI is a set of binomial dummy variables for provinces and industries; and e is the error term.
One concern regarding this regression model may be the possibility that labor force participation for the majority or minority groups would be non-random. This would mean that there is a selection bias since we observe only the wages of those people who are working in the urban labor market and holding a certain type of hukou registration. Three types of selection bias may arise in the proposed analyses: (1) selection in hukou conversion among rural migrants, since they represent a sub-sample of migrants who chose to and 8 succeeded in converting their hukou; (2) pre-migration selection, since the migrants represent a sub-sample of the rural population that chose to migrate; (3) selection into employment, since employed individuals represent a sub-sample of the potential labor force who chose to work. Selection bias may cause inconsistency in the results since the expected value of the error term in equation (1) may not be zero, given the fact of sub-sample selection.
The first type of selection bias is corrected through the use of only those hukou converters who obtained an urban hukou as a result of conversion of their agricultural land to urban use ("collective converters"). It is visible from our data ( Table 1a) that hukou converters who use other conversion routes, are on average younger individuals with a higher level of education and with selection patterns in terms of gender and employment status. Whereas "collective converters" represent a more exogenous group, with average observable characteristics close to that of rural migrants (Table 1c) .
In order to correct for the second type of selection we use the two-stage Heckman procedure for estimation of the income structure of migrants with rural hukou, incorporating those individuals who are left behind in rural areas. In the first stage, latent variables associated with the migration decision are used in order to estimate the associated parameter vectors, for which, in the second stage, the inverse mills ratios are then computed and included in the equation (1) for the group of rural hukou holders. In accordance with the related theoretical literature, we then take the estimated mills-term to the left hand side of the regression equation and obtain the selectivity corrected income structure of migrants with rural hukou. Failure to control for migration selectivity which has been often found by empirical literature (Xing, 2010) , will result in an "unfair" comparison of rural migrants with the urban hukou holders, since the observable and unobservable characteristics of migrants that contribute to their migration decision may influence their incomes and result in overestimated returns to personal characteristics.
Finally, because of the high employment rates for all three groups, we concluded that selection into employment should not present as much of a problem, and that control for this type of selection is unnecessary. Selection into employment might have been a concern for our analyses if employment rates were significantly different between the three groups.
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The groups of rural hukou holders do experience measurably higher levels of employment (Table 1b) for both genders, but we consider this a result of migration selection rather than employment selection, and we already control for this through the procedure described earlier. For the other two hukou possibilities, there is only a slight (1%) difference in the employment rates for males, and a 6.52% difference for females, which may indicate that females with converted hukou registration may be more positively selected to employment.
Even though, we do not observe much selection in the observable characteristic of this group (Table 1c) , this possibility shall also be taken into consideration for more thorough interpretation of the results.
The decomposition analyses cannot be operational without some assumptions about the structure of a "fair" (nondiscriminatory) estimate ( * ). The fair income structure is generally assumed to be something in between the structures of advantaged and disadvantaged groups and it may be represented by the following weighted equation: * = ̂+ δ̂+ (1 − − δ)̂ , with , δ ≥ 0, and + δ ≤ 1,
where are the weights, and any assumption about * may be reduced to an assumption about . The theory proposes four general structures or values of the weights that may clearly affect the resulting magnitude of differentials. Oaxaca (1973) proposes the adoption of either majority income structure or minority income structure as the fair estimates. On the other hand, Cotton (1988) proposes weights adjusted for the fractions of the groups included in the sample, reasoning that the fair structure should be more similar but not equal to that of the majority group. Finally, Oaxaca and Ransom (1994) suggest that the fair estimate should be the one obtained from the pooled sample of all groups. In our decomposition analyses we use the pooled method for the structure of "fair" income, since this method is favored by the theoretical literature and widely used in the empirical literature.
Finally, the logarithmic decompositions of the (selectivity corrected) gross hourly income differentials at the means will have the following forms:
where Y ̅ u , Y ̅ r and Y ̅ c are the hourly mean total incomes of urban, rural, and converter workers respectively; * is the "fair" hourly wage structure estimated by equation (2); X ̅ u ′ , X ̅ r ′ and X ̅ c ′ are the vectors of mean values of the overall regressors from equation (1) respectively for urban, rural and converter workers; and β u , β r and β c are the conforming vectors of coefficients estimated by equation (1) for the corresponding data samples.
The first terms in the right-hand side of equations (3), (4) and (5) (3), (4) and (5) estimate the unexplained disadvantages of the minority groups which together with the second terms are generally considered to show the discrimination in the labor markets.
Data Description
For our empirical analyses we used one wave ( incomes, physical and mental health and education of 18 000 urban, rural, and migrant households who were surveyed in each year using similar questionnaires. This dataset has a very large coverage of 9 provinces situated in the South-Eastern part of China, which experiences the highest flows of internal migration. For the purposes of our study the data sample was restricted to include only those individuals of appropriate working age (16-60) excluding retired and unemployed individuals.
Separate regression and decomposition analyses were performed for the sub-samples of males and females, as well as self-employed individuals 2 . The observations from the rural household survey were used only in order to correct for the migration selectivity of migrants.
Finally, the whole sample of the urban work-force was divided into three sub-samples based on the hukou type as described in the methodology section. Table 1b presents some descriptive statistics regarding the composition of the data by the type of hukou and gender.
The main outcome variable in the regression analyses is the natural logarithm of hourly total income compensation, which is computed by dividing the sum of total monthly wages and bonuses of individuals to the total amount of monthly hours worked.
Unfortunately, when limiting the data sample to employed individuals who have no missing values of all variables used in our regression models, the number of observations decreased significantly, but it was still enough to obtain robust results. As expected, the individuals with the highest average total hourly incomes are those with permanent urban hukou, while the migrants with rural hukou experience on average the lowest hourly incomes among the three groups. The average values of the main set of explanatory variables which describe the characteristics of individuals and are used in the regression analyses are presented in Table   1c . This set includes length of tenure at the current job, school performance and health condition of individuals, which are both represented as 5-scale values with 1 standing for very good and 5 standing for very poor. 
Empirical Results
In the first step of our analyses the wage equations were estimated for migrants with rural hukou (Rural), migrants with converted hukou type (Converted) and individuals with permanent urban hukou (Urban), separately for males and females as well as self-employed individuals.
We started by dealing with the issue of migration selectivity for migrants without urban hukou registration, the results of which are reported in Table 2a for individuals in paidemployment sector, and in the 2 nd and 3 rd columns of Table 2b for self-employed individuals.
The dependent variables in all earnings equation models are the natural logarithms of total hourly earnings (including bonuses). The exclusion restriction variables that were used in the first stage of the Heckman selectivity correction are the number of adult children (older than 13 20 years), and the number of elder siblings. The presence of children at the time of migration is generally considered to be an obstacle for migration, and we try to proxy this by the number of adult children at the time of the survey. However, the presence of elder siblings is supposed to have a positive effect on the probability of migration by eliminating the obstacle of leaving the parents alone in the rural areas. The exclusion restriction variables were additionally tested to have no direct significant effect on the hourly incomes.
The positive sign and significance of the coefficients of inverse mills ratios show that, first of all, the observable and unobservable characteristics of individuals that induce the migration decisions of the rural population positively influence their incomes in urban labor markets. Secondly, we find that the control for migration selectivity is necessary for both paid-employment sector and self-employed individuals.
The second step of our analyses was to estimate the income structures for the other two groups based on their hukou status, the results of which are reported in Table 2c for the paid-employment sector and in the 1 st columns of Table 2b First of all, when analyzing the paid-employment sector, we can notice that the constant terms are measurably lower for the rural migrants without urban hukou, indicating that there may be disadvantageous differential treatment towards them. Secondly, the return to current job tenure is higher for rural migrants without urban hukou registration, which could be due to the fact that the current job tenure is evaluated highly during the first years after the job attainment and rural migrants had very limited job experience in urban areas. Finally, the return to physical abilities (expressed by age, body mass index, height and health of individuals) are mostly significant and measurably higher for migrants with rural hukou, Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Note: all regression models also include sets of binomial dummy variables including occupations, industries, job sectors and provinces. whereas the returns to mental abilities (expressed by years of education and school performance) are mostly significant and higher for urban hukou holders (both permanent and converters). This may indicate that migrants with rural hukou registration are mostly concentrated in the market sector where physical abilities are evaluated higher, whereas urban hukou holders are concentrated in the market sector which evaluates mental abilities more highly.
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For self-employed individuals, we get roughly similar results (Table 2b) .
Unfortunately, the small number of observations does not allow us to obtain income structures by gender as well as that of self-employed hukou converters, and conduct three level income decomposition based on the type of hukou. So, we conduct only a two level (Urban-Rural) income decomposition for the sample of self-employed individuals with no gender differentiation. However, since the advantages granted by hukou registration are mostly bound to the paid-employment sector, we think that the possible disadvantageous treatment imposed solely by governmental restrictions based on the type of hukou would be very low for this sample, and we also do not expect much gender differentiation in this sector.
The next step in our decomposition analyses was to estimate the "fair" income structure or the income structure that would have existed in the absence of any sort of unexplainable disadvantageous treatment. The literature suggests four general possibilities for estimation of the "fair" income structure but we focus only on joint income decomposition model, since we believe that it presents the most realistic results. The results of the joint regression models may be found in Table 4 in the Appendix.
Finally, the last step of our analyses is the hourly total income decomposition itself. Table 3 presents the results of the decomposition analyses for all 3 sub-samples, and with the separation based on the employment sector and gender in the paid-employment sector.
First of all, we can see that the Urban-Rural differences in total hourly income for females employed in the paid-employment sector are higher than those for males, and that they are almost equally divided between the Urban-Converted and Converted-Rural couples. For males working in the paid-employment sector, a higher part of the difference in Urban-Rural total incomes is captured by the Urban-Converted difference, which may indicate that the type of hukou registration has a more measurable impact on incomes of females rather than males. The type of hukou registration of rural migrants does have an influence on their total hourly incomes especially for the females working in the paid-employment sector. However, the hukou registration system is not entirely responsible for the emergence of an unexplained component in the income differences and even the abolishment of this system would at most be able to eliminate only one share of the differential treatment towards migrants.
Conclusion
We introduce a new dimension for income decomposition in China, which will add to the understanding of the possible effects of changes in governmental policies on differential treatment in urban labor markets in China. In particular, we test whether there is differential treatment towards those individuals in urban China who converted the type of their official registration (hukou) to local-urban registration, and how it differs from the treatment towards those who did not convert their registration type.
The findings indicate that in the given population representative data sample, the type of hukou is not entirely responsible for the unexplainable disadvantageous treatment towards migrants working in paid-employment sector, since the unexplained components in the total income differences persist for the Converted-Rural couples for workers of both genders (males and females). Moreover, the results suggest that unexplainable disadvantageous treatment against migrant males working in the paid-employment sector may even not decrease at all after their hukou registration is converted from rural to urban.
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One explanation for this phenomenon may be a possibility that conditional on the conversion of their hukou status, this group tends to become employed in such a sector of urban market that experiences softer differential treatment. However, the construction of our data does not allow us to test this hypothesis.
Despite its huge assumed impact on the differential treatment towards rural migrant workers in urban China, the type of hukou registration is not fully responsible for unexplainable disadvantageous treatment towards non-locals. This means that reforms in the hukou registration system or even the complete abolishment of this system, which was one on the main recommendations of past empirical researchers, will not actually cause the elimination of the differential treatment in Chinese labor markets.
The hukou system is generally considered to have many similarities to migrant registration systems of various European countries. These similarities open a huge variety of prospects for research and generalization of the results both from Chinese to European markets and the opposite. However, for generalization of results of a complicated issue such as differential treatment, additional analyses need to be conducted for European countries as well. 
